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SUPERSONIC TRANSPORT LUBRICATION SYSTEM INVESTIGATION
by
W. L., Rhoads

I. INTRODUCTION

This is the second periodical report under NASA Contract
NAS3-6267, Phase II, and covers the Baseline and Qualifying Test
portion of Task III of this contract.

The performance of aircraft gas turbine mainshaft ball
bearings, seals, and lubricants under simulated (Mach 3) supersonic
transport engine conditions is being studied using the most
advanced materials, designs, and manufacturing techniques available.
A recirculating system with jet lubrication which may be inert gas
"blanketed was used for all testing. Three lubricants, selected
on the basis of results of testing in Task II of this Phase and in
Phase I were run for up to 50 hours in the tests reported herein.
‘These results will be used to assist in the selection of the two
fluids to be used in endurance testing.

To recapitulate, in Phase I of this program, five adwanced
fluids were evaluated in the recirculating oil bearing-seal test
rig, and five other fluids in a similar once-through (oil-mist)
system, by running three-hour screening tests at bearing temper-
atures in the 600-800°F region. The most promising mist fluid
and the two most promising recirculating fluids were then tested
for longer periods of time. 1In Phase II, three additional fluids
were screened in the recirculating-o0il system in three -hour tests
at bearing temperatures in the 550-700°F range (Task II). Based
on the results of all screening tests, the three 50 hour tests
reported herein were run with the most promising fluids in the
recirculating-0il system, Using these results, two endurance
tests of up to 250 hours duration will be conducted later
(TASK III) 'in the recirculating-oil system,

II. _SUMMARY AND CONCLUSIONS

In Phase II, both Task I (procurement and set-up of equipment)
and Task II (screening tests) have been completed. Within Task III,
one Baseline and two Qualifying tests have been completed. These
Task III tests were run for up to 50 hours duration at specified
test conditions in increments of no more than 10 hours continuous
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running. The three lubricants evaluated were Mobil Jet II, an
ester meeting the MIL-L-23699 specification; Mobil XRM-109F
(synthetic paraffinic hydrocarbon) blended with 10% by weight of
Kendex resgsin (highly refined, high molecular weight paraffinic
resin); and a blend of Mobil XRM-109F, Mobil XRM-127B (less
viscous version of XRM-109F) and 10% Kendex resin, in such
quantity to give the blend the same bulk viscosity as Mobil
XRM-109F. The baseline test used an M50 steel bearing

(& 08 iF 459981 G design) with a piston ring secondary oil seal
and was run without inert gas blanketing. The qualifying

tests were run using WB49 steel bearings (82L& F 459980 H design)
under an inert gas blanket with a variety of seal designs and
materials,

The tests performed in this Task show the following{

1. Mobil Jet II ester performed adequately for 50 hours of
open-atmosphere baseline testing at bearing temperatures of 500°
to 530°F. Some surface distress was evident which may indicate
this lubricant is marginal for long term operation in this
temperature region. No evidence of bearing thermal instabilities
were noted.

2.  Mobil XRM-109F plus 10% Kendex resin performed well for 32
hours at 640° to 660°F bearing temperature using inert blanket-
ing. Test termination was caused by oil seal failure. This

fluid appears suitable for longer term operation at these con-
ditions.

3. The blend of Mobil XRM-109F, Mobil XRM-127B and Kendex resin
performed well for 30 hours under an inert blanket at 640° to
650°F bearing temperature. The suitability of this fluid for
longer term operation at these conditions is doubtful. The
viscosity of this blend was increased by 87% during the test,
probably due to distillation of the lighter XRM-127B constituent.

4, With the proper selection of 0il seal carbon, shoulder
plating, face load, and oil cooling of the shoulder, it was
possible to get sustained o0il seal leakage rates of the order of
1 scfm without lift-off for over 32 hours with a bellows seal.
This offers hope for longer trouble-free operation of this type
of seal in future testing at the extreme conditions encountered
in this program.

-2
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5. A new generation of 0il seal employing a piston ring second-
ary seal (instead of metallic bellows) in conjunction with a
shoulder having hydrodynamic 1ift pads has been successfully run
for 100 hours without lift-off and is still considered operational.
While this type of seal has minimum leakage rates 3 to 5 times
that of the best bellows seal, it offers the best hope of extended
testing for the remainder of the program.

-3-
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ITII. TEST DETAILS

1. Background

In gas turbine engines designed for use in future generat-~
ions of supersonic transport aircraft, the mainshaft thrust bearings
and the seals used to contain the lubricant in the bearing chamber
must be capable of operating at 600°F and above. Since lubricant
degradation must be minimized for long term operation at these
high temperatures, inert gas blanketing may be employed to reduce
oxygen to a very low level in the bearing and lubricant system.

The current state of development of bearings, seals, and
lubricants is such that short term eperation under the conditions
specified for advanced supersonic transport engines is pos§ib1e.
However, extended operation of candidate bearing-sealTlubrlcant
systems, to be attempted in Task III of this effort, is needed to
establish temperature limitations and §ystem reliability,.

Within this contract, the & LS F Industries Research Laboratory
has completed Phase I in which an inerted bearing-seal-lubricant
system was used to test several lubricants under simulated super-
sonic jet engine conditions. The results of Phase I testing are
summarized in (1)¥* 1In Phase I the most promising lubricant found
was Mobil XRM 177F, which consists of the XRM 109F base-0il used
in the present Phase II and a proprietary boundary lubricating
additive of the organic-phosphate class.

2. Research Objectives

It is the purpose of Phase II of the program to perform
additional investigations of the operational limits of the best
currently available ball bearings, seals, and additional lubricants
in & high temperature recirculating lubrication system under
conditions simulating those expected in the main propulsion power
units of an advanced Mach 3 supersonic transport aircraft. It is
expected that this extended research will result in:

a) Data pertaining to the maximum temperature capabilities,
up to 700°F outer race bearing temperature, of several
promising lubricants not previously tested in a nitrogen
blanketed recirculating lubrication system

#*Numbers in parenthesis refer to references at the end of the text.
-4~
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b) Operating experience with a modified bearing design
(Series II) and new cage material and silver plating
process.

c) Additional data on the behavior of bellows face seals
and information on the performance of piston ring
secondary face seals at extreme speed, temperature, and
pressure differentials.

d) Longer-term performance (50 to 250 hours) data on bearing-
seal-recirculating lubrication systems under simulated
supersonic transport engine conditions with several of
the most promising fluids found under Phase I and Task II,
Phase II testing.

0f the above objectives the work so far completed has covered
items a, b, ¢, and the 50 hour testing under d.

The remainder of this program, already in progress, will cover
the operation of two fluids for periods of up to 250 hours.

The phasing of effort is shown in the Gant Chart in
Enclosure 1, which 1s current as of November, 1968. Appendix 1
of (5) (Phase II - Scope of Work, Contract NAS3-6267) contains
a detailed definition of the scope of the present effort.

3. Test Elements

The general plan of the test equipment used on this program
is shown in Enclosure 2. An assembly drawing of the recirculating
test rig is included as Enclosure 3. Detailed descriptions of
the equipment and its capabilities have been given in (1,2,3,4).

a) Bearings

The test bearings used in this phase have been described
in detail previously (1,.2, 3, 4, 5). Drawings of the two test
bearings (459980H, WB49 steel and 4599816, M50 steel) are shown
in Enclosures 4 and 5. The ion silver plated 4340 steel cage
used in all extended testing is shown in Enclosure 6.

b) Seals

The dual test seal arrangement used in all testing to date

-5
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has been described in detail in (1,2,3,4,5). 1In several of the
long term tests reported herein a new design face seal employing

a carbon piston ring secondary in place of the previously utilized
steel bellows secondary has been used (with good success). In
addition to the different secondary sealing arrangement, the
shoulder incorporates hydrodynamic lift pads. The piston ring
seal is shown in Enclosure 7 and the hydrodynamic l1ift pad
shoulder is shown in Enclosure 8. Bellows 0il and air seals and
shoulders are shown in Enclosures 9, 10 and 11.

¢) Lubricants

Data for Mobil Jet II and Mobil XRM-109F plus 10% Kendex
0839 high molecular weight resin have been presented in (5), The
third fluid tested in this Task consisted of the blend of XRM-109F
plus 10% Kendex resin with enough (approximately 10%) Mobil
XRM~-127B added to bring the bulk viscosity of this blend down to
approximately the viscosity of XRM-109F (442.6 c¢s @ 100°F). This

was done to insure that the good performance of the bdend tested
in Task II was due to the additive effect of the Kendex resin and

not to the (relatively small) bulk viscosity increase of the test
fluid, e

Mobil XRM-127B is a synthetic hydrocarbon of the same
chemical family as XRM-109F, but with a viscosity of 62.7 cs @
100°F.

IV, TEST RESULTS

The three nominal 50 hour tests conducted under Task III are
reported in chronological order. All testing was conducted in
increments of no more than 10 hours at specified conditions with
a cool down to a bearing outer ring temperature of 200°F before
restart of the next increment.

A Summary of these test results is presented in Enclosure
12. Enclosure 13 summarizes acid number and viscosity data for
these tests. Enclosure 14 tabulates test elements used in each
test. A summary of test parameters is presented in Appendix I.

1. Qualifying Test No. l-Mobil XRM-109F Plus 10% Kendex Resin

The first of two specified qualifying tests was run using
Mobil XRM-109F hydrocarbon plus 10% (by weight) of Kendex 0839
resin, a WB49 steel test bearing with an ion silver plated 4340
steel cage, and an oil seal with AM350 steel bellows, CDJ83
carbon, and a chromium-carbide plated shoulder modified for oil

-b-
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cooling. An Inco 718 bellows air seal with CDJ83 carbon was used
for the first 31 hours of testing while a seal having AM350 steel
bellows and S56HT carbon was used for the last 1.3 hours. A
chromium-carbide plated air seal shoulder was used throughout.

This test was run for a total of 32.3 hours at 640° to 660°F
bearing outer ring temperature, which was accumulated in three
10-hour, one l-hour, and one 1.3-hour increments. O0il inlet
temperature varied between 490° and 525°F. (An additional 5.6
hours was accumulated at outer ring temperatures between 600° and
640°F), The inner ring ran between the outer ring temperature
and 50°F above the outer ring. Some "I"™ housing heat and shaft
cooling was required at various points during the test, O0il flow
was varied between 0.8 and 2 gpm to control test bearing temper-
ature, with most of the test operating at 1.25 gpm.

The first thirty hours were run without incident with all
components performing flawlessly. The total seal leakage was in
the 1 to 3 scfm range, approximately split equally between both
test seals.

During the cool down after the third 10-hour increment, the
0il seal lifted off and the 0il charge was lost., The o0il seal
could not be reseated without disassembling the rig. During
this disassembly it was noted that the 0il seal runner was being
grooved by the carbon and that the air seal carbon exposed to the
hot air was being eroded. The rig was re-started and ran for
l-hour at conditions before heater failures forced another shut
down and disassembly. During this time it was found that the air
seal carbon had eroded to the point where it was not considered
serviceable and it was replaced with a back-up seal with 56HT
carbon. The rig was assembled and re-started several more times
(with difficulty due to initial oil seal leakage) and an
additional 1.3-hours at test conditions accumulated before another
disassembly was required because the o0il seal blew open and would
not seat, During this disassembly it was noted that the oil seal
shoulder showed signs of "chatter” in the groove (0,002 to 0,003
inches deep) worn by the carbon. Because of the difficulty
experienced in obtaining the last few hours of running at test
conditions and because of the condition of the 0il seal, thé test
was terminated since it was not considered that the 0il seal was
serviceable any longer. The test bearing was found to be in very
good condition with signs of very slight glazing in the ball
paths and light cage pocket wear. The air seal shoulder was in
good condition.

-7
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The Mobil XRM-109F plus Kendex resin lubricant is considered
suitable for further, longer-term testing in this temperature
region. Enclosures 15 through 17 present photographs of test
elements from this run.

2. Baseline Test - Mobil Jet II Ester

An open atmosphere baseline test was runm using Mobil Jet II
ester oil and an M50 steel bearing with an ion silver plated 4340
steel cage. A new o0il seal with a carbon piston ring
secondary and CDJ83 primary carbon face and with a tungsten
carbide plated shoulder incorporating a hydrodynamic lift pad
design was used. The air seal had an AM350 steel bellows, S56HT
carbon face and a chromium-cédrbide plated shoulder.

The test was run at 500° to 535°F outer ring temperature for
a total of 50 hours which was accumulated in three 10-hour, one
9.6-hour, one 7,6-hour, one 2,5-hour and one l-hour increments,
as explained below. The o0il inlet temperature ranged from 390°
to 420°F while the inner ring temperature was about the same as
the outer ring temperature to help control the outer ring. The
test o0il flow was 2 gpm during the entire test.

During the lst hour of testing two shut downs occurred due
to shear pin breakage. After the second shut down the test .was
re-started with pins of a slightly different design (increased
shoulder radius and a slightly larger cross section) and continued
to run for 9.6-hours before a manual shut down was performed as a
result of an unusual noise coming from the test rig. The rig was
completely disassembled and the test bearing and the support
bearing examined. This examination showed nothing at fault and
the test was re~started and run for 10 hours without incident at
which time the rig was shut down for the weekend.

The test was re~-started and run for 7.6 - hours when
a shear pin breakage again shut the test down. After a 25 minute
delay the test was re-started and the remaining 2.4-hours of the
10-hour period was completed. The remaining two 1O-hour periods
were run without incident,.

During the first 3-hours of testing the total seal leakage
was about 10 scfm. During the remainder of the test the total
seal leakage was 3.8 to 6.8 scfm,.

8-
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Upon disassembly the test bearlng was found to have some
sllght surface distress on the inner and outer ring accompanied
by heavy ball contact in the cage pockets as well as evidence of
cage land contact on about 90° of the circumference. The oil left
some deposits on the bore of the test bearing housing, All seal-
ing elements were found to be in excellent condition with 0,003"
carbon wear on each seal. The shear pin breakage suggests higher
than normal power loss in this test, presumably from lubricant
shearing at the bearing or seal contacts and not bulk viscous
drag, since the bulk viscosity of this oil is not excessively
high, Enclosures 18 through 20 present photographs of test
elements from this run.

3. Qualifying Test No, 2 — Mobil XRM-109F, XRM-127B, plus
10% Kendex 0839 Resin

The second specified quallfy1ng test was run at 640° to 650°F
outer ring temperature with an inner ring temperature about equal
to or 10°F hotter than the outer ring, The o0il inlet temperature
was 3500° to 520°F and the oil flow was 1.5 to 2.0 gpm,

The test ran a total of 50-hours in four 10-hour, one 6-hour,
and one 4-hour increment as will be explained. After starting
the test it took 2.7 hours to reach the desired outer ring temper-
ature of 650°F with 13 amps current drawing on both "I" housing
heaters. Before any appreciable time could be logged at test ,
condition one of the "I" housing heaters failed causing the outer
ring temperature to drop to 600°F necessitating a shut down to
replace the failed heater.

Because of the difficulty in reaching and maintaining test
conditions, additional insulation was obtained and wrapped around
the outside of the test rig housing. When the test was re-started
test conditions were reached within 1,1 hours and less than 5 amps
of "I" housing heat was required to maintain temperature. Three
10-hour periods_ were logged before the weekend shutdown. The
test was re-started and run for 6 hours., The nitrogen supply pipe
to the seal cavity broke causing a sudden decrease in seal cavity
pressure, The rig was shut down and the pipe repaired., The test
was restarted after a T=hour delay and run for a 10-hour and 4-hour
period to time-up,

During the first 36 hours of testing prior to the breaking
of the nitrogen supply line the total seal leakage was 9.4 to 13.5

scfm, After the line breakage it increased to 19.5 to 29.8 scfm.
The mass spectrometer showed that during the first 36 hours most of

-9~
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leakage was about evenly divided between the air and oil seals.

Upon disassembly the test bearing was found to be in very
good condition. Both the o0il and air seals were in good condition.
The 0il seal carbon wear was negligible while the air seal carbon
had worn 0.005" probably as a result of the high pressure differ-
ential acting on this seal when the seal pressure was lost. The
shoulders of both seals were in good condition with some chatter
marks evident on the air seal shoulder.

Some 0il deposits were found in the bearing cavity and on the
unloaded half of the bearing inner ring. Photographs documenting
this test are presented in Enclosures 21 through 23,

V. DISCUSSION

1. Test Bearings

Since there is only one 0il, Mobil XRM-177F, common to both
Phase I and Phase II testing, the comparison between the heat
generation of Series I design bearings, used in Phase I, and
Series II bearings, used in Phase II, will be examined when the
endurance test with this fluid is discussed in the Final Report.
Also, since most tests were successful in this Phase, as opposed
to numerous smearing failures encountered in Phase I, it is
rather difficult to compare the performance of the elec¢troplated
M-1 steel cages with that of the ion silver plated 4340 cages

used in this phase, It does appear, however, based on the quantita-
tive results to date, that the fowm plating is at least as good as
the electroplating. There is no discernible difference in cage

material performance in these tests.

2. Test Seals

It appears that by utilizing a face load (0.4 1lbs,/in of
circumference) heavy enough to prevent lift-off in conjunction
with wear-resistant carbon and shoulder plating, leakage rates on
the order of 1 scfm for up to 32 hours can be achieved using ,
bellows secondary oil seals, This is a decided improvement over
previous results and can probably be improved upon further by the
use of a harder shoulder plate since the present failure mode of
these seals is excessive wear of the shoulder plating. The most
promising oil seal tested is the piston ring secondary with a

-10-
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shoulder employing hydrodynamic 1ift pads. One of these seals has
been run for two 50-hour tests and is still considered serviceable,
although the minimum leakage rate obtained with this type of seal

is 3 to 5 times that seen with a properly functioning bellows

seal. It may be possible to combine certain features of the two
types and employ a bellows secondary with hydrodynamic 1ift shoulder
for reliable low-leakage performance in the future,

The bellows air seal remains essentially trouble-free. It is
thought that the erosion of the CDJ 83 carbon in the First Qualify-
ing Test which was of such magnitude that the inner wear pads were
completely removed and the sealing dam reduced to a knife-edge,
was caused by oxidation of the binder used when exposed to the hot
air for extended periods. (This seal was utilized for over 60
hours at various test conditions.)

A discussion of all seal experience and results to date is
presented in (6).

3. Viscosity Increase of Blend of Mobil XRM~109F, XRM-127B,
and Kendex Resin

Viscosity of this blend used in the second qualifying test
increased by roughly 87% during the course of the 50 hour run.
This is very likely caused by distillation of light ends of the
XRM~-127B at the test femperature, since the loss of this more
volatile material would lead to a rise of the viscosity in the
residue. Samples taken from the vent line indicated that oil
lost through this line was of a low viscosity. The combination
of bearing test chamber and vent pipe geometry does constitute
a crude fractional still so that part of the material volati-
lized from the bearing test chamber was returned to the chamber
by condensation through the vent pipe, but a large part of it
escaped. Since the XRM-127B is much lighter than the XRM-109F,
the proportion lost by distillation would be somewhat greater.

In addition, there are indications that some thermal degrada-
tion of the hydrocarbon material had occurred. This would lead
to formation of volatile products which would escape through
the vent pipe, while some of the residue would probably react
with other residues to form even more viscous materials. Some

=11~
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evidence of this phenomenon was found in the mass spectra
scans which were taken on an earlier experiment with XRM-177F
and reported in (4). Up to the present, no mass scans have
been. made of the current mixture under test, but it is planned
to follow these effects during the next run.

Discussions of this point with the supplier of the XRM
materials has elicited agreement with the above mechanisms proposed
for the observed viscosity increase. It is to be noted also that
there has been no increase in acid number of the lubricants during
this test. Thus, a viscosity increase of the lubricant due to
oxidation was not likely.

4, Qverall Outlook

Mobil Jet II ester performed adequately in open-atmosphere
testing for 50-hours at bearing temperatures in the 500° to 530°F
range. Evidence of slight surface distress of bearing ring
surfaces indicates however, that this lubricant is marginal for
long-term operation in this temperature region in the test rig used.

Mobil XRM-109F plus Kendex resin and Mobil XRM-109F plus
XRM-127B plus Kendex resin both performed well for 50 hours with
inert blanketing at temperatures in the 650°F region and are
considered suitable for longer term (endurance) testing at these
conditions. Because of the great increase in viscosity of the
blend containing Mobil XRM-127B and the relatively small bulk
viscosity increase of the Mobil XRM-109F plus Kendex resin over
Mobil XRM-177F, it is recommended that the XRM-109F plus resin fluid
blend be tested in the second 250-hour endurance run. Based on good
performance in other reported testing on this program, Mobil
XRM-177F was chosen as the first endurance test fluid.

The program has progressed to the point where adequate
seals, lubricants and test bearing specimens should permit re-
liable endurance type system testing.

typed: mlj
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GENERAL TEST RIG LAYOUT SCHEMATIC
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ENCLOSURE 7

PISTON TYPE OIL SEAL DESIGN
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ENCLOSURE 9

BASIC BELLOWS OIL SEAL DESIGN
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ENCLOSURE 10

BASIC BELLOWS OIL SEAL SHOULDER DESIGN
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ENCLOSURE 11

TYPICAL BELLOWS AIR SEAL AND SHOULDER DESIGN
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ENCLOSURE

SUMMARY OF TEST RESULTS

PHASE II

BASELINE AND QUALIFYING TESTS,
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ENCLOSURE

DATA

SUMMARY OF TEST OIL VISCOSITY AND ACID NO.

40089 @ *Ssay Q¢
d0099-0%9 © °“SIU 6°S¥
d00G9-0¥9 © "SIU.,6"SE
d0099-079 @ "SIy Q¢
d0069-0€9 @ "SIU 0%
40099-0€9 © "SIy OI
d00€6-00S © "SIy 0S
400€5-01S¢ @ °"si4 OF
doG1S-00S @ "SIy Q¢
d000S-0LV @ "SIU 0T
doGFS~01S @ “SIU 0T
40099-0€9 ©® °SIU O¢€
d0069-069 @ °SIu 0T

UOI1TpuUoO)d

"SIy Q¢ JO pud 9yl 1ie pappe aiaMm I1r0 yo *sieb g/1 g ¢

siy og Jo DU 2yl 1B pappe 9I9M TIo jo °sieb g/1 1 ‘I

1°0/2L8
1'0/628
=1°0/SL9
1°0/9LL
1°0/2FL
1°0/589

€°0/¢¢
€°0/¢¢e
1'0/1¢
2°0/1¢
2°0/2¢

191°0/609
91°0/8¥9

1°0/S9¥%

1°0/9¢

€0°0/0SS

"ON PTOV
/80 40001 @ "9STA
aasn

ON PIOVY
/8D 40001 @ "9SIA

aassyoaa MiIN

6£80 Xapuay
1ubiom Lq %01 +
9,27 TTAO0W ‘4601 IIQOW

II 19f TTqON

6£80
xopuay 1ybram £Lq
%01 + 4601 TTIqON

110

INDUSTRIES, INC.

SKF

RESEARCH LABORATORY



AL68TUT4

14

ENCLOSURE

TABULATION OF TEST ELEMENTS USED IN TASK JII TESTS
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ENCLOSURE 15
INNER RACE, OUTER RACE, CAGE AND BALLS

AFTER 650°F MOBIL XRM-109F
AND 10% BY WEIGHT KENDEX 0839 QUALIFICATION TEST
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ENCLOSURE 16

AIR SEAL, AIR SEAL RUNNER, OIL SEAL, AND OIL SEAL RUNNER
AFTER 650°F MOBIL XRM-109F AND
10% BY WEIGHT OF KENDEX 0839 QUALIFICATION TEST
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ENCLOSURE

ERODED AIR SEAL AFTER 650°F MOBIL XRM-109F
AND_10% BY WEIGHT OF KENDEX 0839 QUALIFICATION TEST
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8

1
CAGE AND BALLS AFTER

ENCLOSURE
OUTER RACE,
500°F MOBIL JET II OPEN ATMOSPHERE BASELINE TEST

INNER RACE
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ENCLOSURE 19

OIL SEAL AND OIL SEAL RUNNER

OPEN ATMOSPHERE BASELINE TEST

1

AIR SEAL RUNNER

AFTER 500°F MOBIL JET II

AIR SEAL
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ENCLOSURE 20

BEARING HOUSING BORE AFTER 500°F
MOBIL JET II OPEN ATMOSPHERE BASELINE TEST
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ENCLOSURE 21

INNER RACE, OUTER RACE, CAGE AND BALLS AFTER 650°F MOBIL XRM-109F,
- MOBIL XRM-127B AND 10% BY WEIGHT KENDEX 0839 QUALIFICATION TEST
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ENCLOSURE 22

AIR SEAL, AIR SEAL RUNNER, OIL SEAL, OIL SEAL
RUNNER AFTER 650°F MOBIL XRM-109F, MOBIL XRM-127B
AND 10% BY WEIGHT KENDEX 0839 QUALIFICATION TEST
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ENCLOSURE 23

BEARING HOUSING BORE AND TEST SHAFT
AFTER 650°F MOBIL XRM-109F, MOBIL XRM-127B
AND 10% BY WEIGHT KENDEX 0839 QUALIFICATION TEST
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APPENDIX I

SUMMARY DATA SHEETS FOR 50-HOUR TASK III TESTS
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MATER]AL INSPECT|°N 1. PROC. INSTRUMENT IDEN(CONTRACT) I(ORDER) NO.£6. INVOICE 7. PAGE IOF -
AND NO. 1 14
8. ACCEPTANCE POINT
RECEIVING REPORT NAS3-6267 DATE D
"2 SHIPMENT NO 3. DATE SHIPPED 4. B/L 5. DISCOUNT TERMS —
SK00008 || 24Mar69  |ven
© PRIME CONTRACTOR CODE 10. ADMINISTERED BY CODE ]
S B F Industries, Inc. NASA-Lewis Research Center
Front St. & Erie Ave. Cleveland, Ohio 44135
Philadelphia, Pa.
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5 %8 F Industries, Inc. Financial Division Audit Branch
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NASA-Lewis Research Center

1100 First Avenue Cleveland, Ohio 44135
King of Prussia, Pa. 19406
13. SHIPPED TO CODE 14. MARKED FOR CODE
NASA-Lewis Research Center Space craft Technology
21000 Brookpark Road Procurement Section
Cleveland, Ohio 44135 Attn: Francis O, Driscoll
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NO. (Indicate number of shipping containers - type of SHlP/REgg' UNIT UNIT PRICE AMOUNT
container - container number.)
Art.:!IV|Second Periodical Report - Task III| |'127
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CONTAINER

TALLY 1234567891011121314151617 18192021 22 23242526 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

Washington Square
Philadelphia 5, Pennsylvania
Attention: V, Ware &€ P, H, Carqtensen

Crane Packing Company 1
6400 W, Oakton Street
Morton Grove, Illinois

Stein Seal Company 1
20th and Indiana Avenue
Philadelphia, Pennsylvania 19132

Sealol Company 1
100 Post Road
Providence, Rhode Island

Fafnir Bearing CGompany 1
37 Booth Street

New Britain, Connecticut
Attention: Mr, H., B, Ban Dorn

General Electric Company ' 1
General Engineering Laboratory
Schenectady, New York

Fairchild Engine and Airplane Qorp. 1
Stratos Division
Bay Shore, New York

Borg-Warner Corporation 1
Roy C, Ingersoll Research Center
Wolf and Algonquin Roads
Des Plaines, Illinois

General Motors Corporation 1
New Departure Division
Bristol, Connecticut

Attention: W. O'Rourke

9. PRIME CONTRACT OR P,0. NUMBER 15, PROC, DIR, OR REQUISIT 5

MATERIEL INSPECTION AND NAS3-6267 QUISITION NO
RECEIVING REPORT i
(CONTINUATION SHEET) 16. SHIPMENT ORDER NO, 17, SHIPMENT NO. ON CONTRACT
. SK00008 a. PARTIAL b. FINAL
colrgr?;:cr REQUISITION| STOCK AND/OR PART NO, AND DESCRIPTION OF ARTICLES |umror| QUANTITY | QUANTITY UNIT
NUMBER LINE 1TEM |(indicate No. of Ship, Containers«Type of Ship. Container - Ship. Container No.){meas.| SHIPPED RECEIVED COST TOTAL COST
. 25a. 26. 27 28, 29. 20, 31.
Rohm and Haas Company 1
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9. PRIME CONTRACT OR P,0, NUMBER . PROC, DIR,
MATERIEL INSPECTION AND NASS 6267 15 C. DIR, OR REQUISITION NO,
RECEIVING REPORT =
(CONTINUA TION SHEET) 16. SHIPMENT ORDER NO, 17. SHIPMENT NO, ON CONTRACT
A SK00008 a. PARTIAL b, FINAL

colrgr'wucr REQUISITION STQCK AND/OR PART NO, AND DESCRIPTION OF ARTICLES Juwror] QUANTITY | QUANTITY UNIT

NUMBER LINE {TEM |(Indicate No.of Ship.Containers-Type of Ship., Container -Ship. Container No.)|Meas.| SHIPPED RECEIVED COsT TOTAL COST
25. 25a. i 26. 27. 28, 29, 20, 31

Franklin Institute Labs

20th and Parkway
Philadelphia 3, Pennsylvania
Attention: William Shugart 1

Avco Corporation
Lycoming Division

550 Main Street
Stratford, Connecticut
Attention: M. S, Saboe 1

NASA-Lewis Research Center 1
Reports Control Office
21000 Brookpark Road

Cleveland, Ohio 44135

Allison Division 1
General Motors Corporation
Plant #8

Indianapolis, Indiana

Boeing Aircraft Company : 1
Aerospace Division
Materials and Processing Sectipn
Seattle, Washington

Attention: J. W, Van Wyk

Battelle Memorial Institute
505 King Avenue
Columbus, Ohio
Attention: C, Allen 1

Lockheed Aircraft Corporation
Lockheed Missile and Space Co.
Material Science Laboratory
3251 Hanover Street

Palo Alto, California
Attention: Francis J, Clauss 1
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9. PRIME CONTRACT OR P,O. NUMBER 15, PROC, DIR, OR REQUISITION .

MATERIEL INSPECTION AND NAS : NO
RECEIVING REPORT 3-6267
(CONTINUATION SHEET) 16. SHIPMENT ORDER NO, 17, SHIPMENT NO, ON CONTRACT
- SKO00008 a. PARTIAL b. FINAL
com:wcr REQUISITION] STOCK AND/OR PART NO. AND DESCRIPTION OF ARTICLES jumiror| QUANTITY | QUANTITY UNIT
NUMBER LINE 1TEM [(Indicate No.of Ship. Containers - Type of Ship, Container - Ship. Container No.)[ MEAS. SHIPPED RECEIVED COST TOTAL COST
25. 25, 26. 27. 28, 29, 20, 31,
North American Aviation 1

Downey, California
Attention: W, A, Strsalkowski

ERPI Precision Products Company 1
227 Burlington Avenue _
Clarendon Hills, Illinois 60514
Attention: C, Dean

Midwest Research Institute 1
425 Volker Boulevard
Kansas City 10, Missouri
Attention: V, Hopkins &
A, D, St, John

Douglas Aircraft Company 1
3000 Ocean Park Boulevard
Santa Monica, California
Attention: Robert McCord

The Marlin-Rockwell Corporatioﬁ 1
Jamestown, New York
Attention: Arthur S, JTrwin

Chicago Rawhide Manufacturing Go,
1311 Elston Avenue
Chicago, Illinois

Attention: Richard Blair 1

IIT Research Institute 1
West 36th Street

Chicagoe Illinois 60616
Attention: Warren Jamison

E, I, DuPont de Nemours and Co} !
Organic Chemicals Dept,
Freon Products Division
Wilmington, Delaware

Attention: John J, Daly, Jr. 1

E, I, DuPont de Nemours and Co}
1007 Market Street

axre
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MATERIEL INSPECTION AND
RECEIVING REPORT

9. PRIME CONTRACT OR P.O, NUMBER
NAS3-6267

15, PROC, DIR. OR REQUISITION NO.

3. SHEET [4.NO.OF
NO. |SHEETS

5 i

16. SHIPMENT ORDER NO,

17,

SHIPMENT NO, ON CONTRACT

(CONTINUATION SHEET)

SK0000 8

a, PARTIAL

b, FINAL

CONTRACT
ITEM
NUMBER
25.

REQUISITION
LINE ITEM

25,

STOCK AND/OR PART NO. AND DESCRIPTION OF ARTICLES

(Indicate No. of Ship..Containers.-Type of Ship.Container «Ship, Container No.)

26.

UNIT OF
MEAS,

27.

QUANTITY
SHIPPED

28,

QUANTITY
RECEIVED
29.

UNIT
COosT

30.

TOTAL COST
31.

o rV——— Rt 8 5 8,58

NASA-Lewis Research Center
21000 Brookpark Road
Cleveland, Ohio 44135
Attention: Library

Dept, of the Nawy
Bureau of Ships
Washington 25, D, C,
Attention: Harry King
Code 634A

Sinclair Research, Inc,

400 E, Sibley Boulevard

Harvey, Illinois

Attention: M, R, Fairlie
Director of
Products Division

Republic Aviation Corp,
Space Systems and Research
Farmingdale, Long Island
New York, 11735

Attention: R, Schroeder

NASA-Scientific and Technical
Information Facility

Box 3700

Betheseda, Maryland

Attention: NASA Representative

Hercules Powder Co,, Inc,

900 Market St,

Wilmington, Del.

Airesearch Manufacturing Co,
Dept, 93~3

9851 Sepulveda Blvd,

Los Angeles, Calif, 90009
Attention: Hans J, Poulsen

General Electric Co,
Silicone Products Dept,
Waterford, N, ¥, 12188

1
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9. PRIME CONTRACT OR P.O. NUMBER 15, PROC, DIR. OR REQUISITIO X

MATERIEL INSPECTION AND A NG
RECEIVING REPORT NAS3-6267 .
(CONTINUATION SHEET) 16. SHIPMENT ORDER NO. 17, SHIPMENT NO. ON CONTRACT
. SKO00008 a. PARTIAL b, FINAL
COH_‘Q::CT REQUISITION STQCK AND/OR PART NO.AND DESCRIPTION OF ARTICLES lumitor| QUANTITY | QUANTITY UNIT
NUMBER LINE ITEM |(Indicate No. of Ship. Containers-Type of Ship. Container -Ship. Container No,)|Meas.; SHIPPED | RECEIVED COST TOTAL COST
25, 25a. 26, 27. 28, 29. 20, 31.
NASA-Lewis Research Center 1

Spacecraft Technology
Procurement Section
21000 Brookpark Road
Cleveland, Ohio 44135
Attention: Francis O, Driscoll

NASA-Lewis Research Center
Spacecraft Technology Division
21000 Brookpark Road
Cleveland, Ohio 44135
Attention: J. Howard Childs
Dennis Townsend
W. Roudebush 1

o1 o

NASA-Lewis Research Center 1
Technical Utilization Office
21000 Brookpark Road
Cleveland, Ohio 44135
Attention: John Weber

NASA-Lewis Research Center
Office of Reliability and
Quality Assurance
Attention: James Pelouch 1
Vincent Lalli 1

NASA-Lewis Research Center
Fluid System Components Divisipn
Attention: I, I, Pinkel
. Bisson
. Johnson
. Loomis
. Anderson
., Swikert

o

»

=2E=E=wom@
>
N N

Air Force Materials Laboratory 1
Wright-Patterson AFB, Ohio 45#433
Attention: MANL L

R, Adamczak & F, Harspcky
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9. PRIME CONTRACT OR P,O. NUMBER 15. PROC, DIR, OR REQUISITION NO,
MATERIEL INSPECTION AND NAS3-6267
RECEIVING REPORT
(CONTINUATION SHEET) 16. SHIPMENT ORDER NO, 17. SHIPMENT NO, ON CONTRACT
- SKOOOOB a. PARTIAL b, FINAL
COH_EDLACT REQUISITION| STOCK AND/OR PART NO. AND DESCRIPTION OF ARTICLES lumror| QUANTITY | QUANTITY UNIT

NUMBER LINE ITEM |(Indicate No.of Ship. Container s - Type of Ship, Container -Ship. Container No.)|meas.| SHIPPED RECEIVED COST TOTAL COST

25. 250, 26, . 27 28, 29, 20, 31,

Air Force Aero Propulsion Lab,
Wright Patterson AFB, Ohio 45433

Attention: APFL, K.L. Berkey 1
APFL, G,A, Beane 1V 1
APTP, I.,J., Gershon 1
NASA-Léwis Research Center 1

21000 Brookpark Road

Cleveland, Ohio 44135

Attention: T, B, Shillito
Mail Stop 5-3

FAA Headquarters 1
800 Independence Avenue, S.W,
Washington, D. C,

Attention: M, Lott, J. Chavki$

NASA Headquarters
600 Independence Avenue, S.W.
Washington, D. C,

Attention: Nelson Rekos 1
M, Comberiate : 1
A, J. Evans (RAD) 1
NASA-Langley Research Center 1

Langley Station
Hampton, Virginia 23363
Attention: Mark R, Nichols

United Aircraft Corporation
Pratt and Whitney Aircraft Divisiin
East Hartford, Connecticut
Attention: R, P, Schevchenko 1

General Electric Company 1
Gas Turbine Division
Evendale, Ohio

Attention: B, Venable

Curtiss-Wright Corporation 1
Wright Aeronautical Division
333 West 1lst Street

Dayton 2, Ohio
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MATERIEL INSPECTION AND 9. PRIME CONTRACT OR P.O, NUMBER |15, PROC, DIR. OR REQUISITION NO,
RECEIVING REPORT NAS3-6267
(CONTINUATION SHEET) 16, SHé?AS%B%RgER NO. 7. SHIPMENT NO. ON CONTRACT
‘ a. PARTIAL b. FINAL
T "G 1Tew |inicors v S ot - Ty o So o3 ot o i SHIPPED | RECEIED| COST |  ToTAL CosT
25, 25a. 26. |27 28. 29, 30, 31,
Cleveland Graphite Bronze
Clevite CGorporation
540 East 105th Street
Cleveland, Ohio 44108
Attention: Tom Koenig 1
Library 1
Celanese Chemical Company 1
Celanese Corporation of America
New Yorke New York
Attention: Thomas G. Smith
Shell Development Company 1

Emeryville, California
Attention: Dr, C, L, Mahoney

Gulf Research and Development Go,
P, 0, Drawer 2038

Pittsburgh 30, Pennsylvania
Attention: Dr, H, A, Ambrose 1

California Research Corporation
Richmond, California .
Attention: Neil Furby 1

Dow Chemical Company 1
Abbott Road Buildings
Midland, Michigan
Attention: Dr. R, Gunderson

Pennsylvania Refining Company 1
Butler, Pennsylvania

Kendall Refining Company 1
Bradford, Pennsylvania
Attention: F, I, I, Lawrence

Aerojet-General Corporation 1
20545 Center Ridge Road
Cleveland, Ohio
Attention: D, B, Rake
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MATERIEL INSPECTION AND
RECEIVING REPORT
(CONTINUATION SHEET) 16. SHIPMENT ORDER NO,

9. PRIME CONTRACT OR P.O. NUMBER
NAS3-6267

15, PROC, DIR. OR REQUISITION NO,

3. SHEET |4.NO,CF
NO,.

SK00008

17,

SHIPMENT NO. ON CONTRACT
o. PARTIAL

b. FINAL

CO!NTE?AACT REQUISITION
NU\2AGER LINE ITEM

250,

STOCK AND/OR PART NO, AND DESCRIPTION OF ARTICLES
(indicate No, of Ship. Containers-Type of Ship, Container ~Ship, Container No.){ MEAS.

26.

UNITOF

27

QUANTITY
SHIPPED

28,

QUANTITY
RECEIVED

29,

UNIT
cosT
30,

TOTAL COST

31

sntt'rsl

14 :

|

Pennsylvania State University
Dept. of Chemical Engineering
University Park, Pa. 19406
Attention: Dr. E, E. Klause

Rocketdyne Div. of N. Amer.
Aviation

Canaga Park, California

Attention: Library

Mobil 0il Corporation
Paulsboro Lab., Research Dept.
Paulsboro, New Jersey 08066
Attention: E., Oberright

Southwest Research Institute
San Antonio, Texas 78205
Attention: P, M. Ku

Stewart-Warnexr Corporation
1826 Diversey Parkway
Chicago, Illinois 60614

Timkin Bearing Company
Cantong Ohio 44701
Attention: R. F. Wharton

United Aircraft Corporation

Pratt & Whitney Aircraft Div.

East Hartford, Conn., 06108

Attention: R. P. Schvechenko
P, Brown

Westinghouse Electric Corp.
Research Laboratories

Beulah Roadg Churchill Borough
Pittsburgh, Pa, 15235
Attention: J, Boyd
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P, 0. Box 509
Beacon, New York
Attention: Dr, G, B. Arnold

Olin Mathieson Chemical Corporgtion
Organics Division

275 Winchester Avenue
New Haven 4, Connecticut
Attention: Dr, C. W, McMullen 1

Heyden Newport Chemical Corp. 1
Heyden Chemical Division
290 River Drive
Garfield, New Jersey
Attention: D, X. Klein

C. A, Norgren Company 1
Englewood, Colorado
Attention: D, G, Faust

Crucible Steel Company of America 1
The Oliver Building

Mellon Square

Pittsburgh 22, Pennsylvania

Dow Corning Corporation
Midland, Michigan 1
Attention: R, W. Awe & H. M, Sghigfer

Allegheny Ludlum Steel Corporatio
Oliver Building
Pittsburgh 22, Pennsylvania

Mechanical Technology, Inc. 1
Latham, New York
Attention: S, F, Murray & M, Bj
Peterson

Esso Research & Engineering Col
P. 0, Box 51

Linden, New Jersey
Attention: W, O, Taff 1

9. PRIME CONTRACT OR P.0. NUMBER |15, PROC, DIR. OR REQUISITION NO, .

MATERIEL INSPECTION AND NAS3-6267 R A
RECEIVING REPORT - 10 14
(CONTINUATION SHEET) 16. SHIPMENT ORDER NO, 17, SHIPMENT NO, ON CONTRACT
_ SK00008 a. PARTIAL b. FINAL

CONTRACT [REQUISITION] STOCK AND/OR PART NO. AND DESCRIPTION OF ARTICLES fumror] QUANTITY [ QUANTITY T UNIT

NUMBER LINE 1TEM |findicate No, of Ship. Containers- Type of Ship. Container -Ship, Container No.){Meas.| SHIPPED | RECEIVED COST TOTAL COST
25, 250, 26. 27 28, 29, 30, 31.

Texaco, Incorporated 1
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TALLY 1234567891011 121314151617 18 19 20 21 22 23 24 2526 27 28 29 30 31 3233 .34 35 34 37 38 39 40 41 42 43 44 45 46 47 48 49 50!

9. PRIME CONTRACT OR P.0. NUMBER 15, PROC, DIR. OR REQUISITION NO,
MATERIEL INSPECTION AND
NAS3-6267
RECEIVING REPORT
(CONTINUATION SHEET) 16. SHIPMENT ORDER NO, 17. SHIPMENT NO, ON CONTRACT
SK00008 a. PARTIAL b. FINAL
COH_’E%CT REQUISITION] STOCK AND/OR PART NO, AND DESCRIPTION OF ARTICLES lumror| QUANTITY | QUANTITY UNIT
NUMBER LINE ITEM l(Indicate No.of Ship, Containers - Type of Ship. Container -Ship. Container No.}imeas.] SHIPPED | RECEIVED COST TOTAL COST 1
25, 25a. 26. 27, 28. 29, 30. 3L |

Wright-Patterson AFB, OGhio 45433
Air Force Materials Laboratory

MANL, R. Adamczak 1
MANL, F. Harsacky 1
Air Force Aero Propulsion Laboratory

APEL, K. L. Berkey 1
APTP, I. J. Gershon 1
APFL, G. A, Beane 1V 1

U. S. Naval Air Material Center
Aeronautical Engine Laboratory
Philadelphia, Pennsylvania 15212
Attention:
Engine Lubrication Branch
A. L. Lockwood 1

U. S. Naval Research Laboratory
Washington, D. C. 20390
Attention:

Charles Murphy : 1

Department of the Navy
Washington, D. C.

Attention:
Bureau rf Naval Weapons
A. B. Nehman, RAAE-3 1
C. C. Singleterry, RAPP-4 1

Bureau of Ships
Harry King, 624A 1

U, S. Army Ordnance
Rock Island Arsenal Laboratory
Rock Island, Illinois 61201
Attention:

R. LeMar 1
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FORM .
DD | fom, 250a EDITION OF 1 NOV 52




SHIPPING

CONTAINER
TALLY

1234567891011121314151617 18192021 22 23 242526 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

MATERIEL INSPECTION AND
RECEIVING REPORT

9. PRIME CONTRACT OR P.O. NUMBER
NAS3-6267

15. PROC, DIR, OR REQUISITION NO.

3.SHEET {4.NO,OF
NO, ISHEETS

(CONTINUATION SHEET) 16. SHIPMENT ORDER NO.

SK00008

17,

SHIPMENT NO, ON CONTRACT

a. PARTIAL

b, FINAL

CONTRACT |REQUISITION
NUMBER | LINE ITEM
25.

25a.

STOCK AND/OR PART NO. AND DESCRIPTION OF ARTICLES

26.

27

uniror| QUANTITY
(Indicate No. of Ship. Containers=Type of Ship, Container «Ship. Container No,)|MEAS,

SHIPPED
28,

QUANTITY
RECEIVED

29,

UNIT
COsT

30,

TOTAL COST
31.

Industrial Tectonics, Inc,
Research & Development Div,
18301 Santa Fe Ave,
Compton, California
Attention Heinz Hanau

Alcor Incorporated

2905 Bandera Road

San Antonia, Texas
Attention: Mr., L., Jundere

Monsanto Chemical Company

800 North Lindbergh Boulevard
St, Louis, Missouri 63166
Attention: Ken McHugh

Monsanto Research Corporation
Everett Station
Boston 49, Mass,
Attention: Dr. John O, Smith

The Koppers Company, Inc.
Metal Products Division
Piston Ring and Seal Dept,
7709 Scott Street
Baltimore, Maryland 21203
Attention: T. C. Kuchler

Sinclair Refining Company

600 5th Avenue

New York 20, New York
Attention: C. W, McAllister,

Aviation Sales & Tech

Union Carbide Chemicals Co,
Division of Union Carbide Corp
Tarrytown, New York

Attention: W, H, Millett

Sun 0il Company

Automotive Laboratory
Marcus Hook, Pennsylvania
Attention: J, Q. Griffith

51 52 53 54 55 5¢ 57 58 59 60 61 42 63 64 65 66 67 68 69 7071 7273 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 104

DD

FORM 2500

1 AUG 83

gr

EDITION OF 1 NOV 82




SHIPPING

CONTAINER
TALLY 1234567891011121314151617 18192021 22 2324252627 28 29 30 31 3233 34 35 36 37 .38 39 40 47 42 43 44 45 46 47 48 49 50
9. PRIME CONTRACT OR P,0, NUMBER 15, PROC. DIR, OR REQUISITION NO, 3.5MEET!4.N0.0F
MATERIEL INSPECTION AND NAS3-6267 L 1
RECEIVING REPORT 3
(CONTINUATION SHEET) 16. SHIPMENT ORDER NO, 17, SHIPMENT NO. ON CONTRACT
SK00008 a, PARTIAL b. FINAL
CO'P%:I'E?AACT REQUISITION] STOCK AND/OR PART NO, AND DESCRIPTION OF ARTICLES [umtor| QUANTITY | QUANTITY UNIT
NUMBER LINE 1TEM |{indicate No. of Ship. Containers - Type of Ship, Container -Ship, Container No.)|Meas,] SHIPPED | RECEIVED COsST TOTAL COST
25. 25a. l 26, 27 28, 29. 20, 31.

Dept, of the Army
U. S. Army Aviation Material Labs. !
Fort Eustis, Va, 23604
Attention: J, W, White
Propulsion Div,

Mr, Martin Z, Zainman
Director of Research

Bray 0il Company

1925 North Marianna Ave,
Los Angeles, Calif, 80032

Esso Research & Engrg. Co.
P, 0, Box 8 1
Linden, New Jersey 07036
Attn: Mr. J. Moise

Sun 0il Company
Research & Development 1
Marcus Hook, Penna. 19061
Attn: G, H. Hommer

Eaton, Yale & Town, Inc.
Research Center 1
26201 Northwestern Highway
Southfield, Mich. 48075
Attn: H.M,Reigner

United Aircraft Corporation 1
Pratt & Whitney Aircraft Divisjion
Engineering Department
West Palm Beach, Florida 33402
Attn: R. E. Chowe

Mobil 0il Corporation 1
Paulsboro Laboratory
Research Department
Paulsboro, New Jersey 08066
Attn: S. J. Leonardi

5152 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100
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wn SHIPPING
jCONTAINER

TALLY 1234567891011121314151617 18 1920 21 22 23 24 2526 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 495Q
l 9. PRIME CONTRACT OR P,0, NUMBER 15, PROC, DIR, OR REQUISITION NO. 3. SHEET |4.NO.OF
MATERIEL INSPECTION AND NAS3-6267
RECE
JCON Tll\!leN?IORSZE{E{:T) 16. SHIPMENT ORDER NO, 17, SHIFMENT NO. ON CONTRACT
N SK00008 a. PARTIAL b, FINAL

CU‘*ir'IéRACT lrequisiTion] STOCK AND/OR PART NO, AND DESCRIPTION OF ARTICLES Jumtor| QUANTITY | QUANTITY UNIT
NUM';ER L LINE 1TEM i(m-.ﬂcdfe No. ~f Shin. Containers - Type of Ship, Container - Ship, Container No.)|MEAS. SHIPPED RECEIVED COST TOTAL COST

25 | s 2, 2. 28, 2. 30, 3l

T T ;
Shell 0il Company 1

Wood River Research Laboratory
Advanced Products Group

Wood River, Illinois

Attn: J. J. Heithaus
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